Materials and methods
As in ref. S1, Supporting Information. Briefly, reagents for synthesis were purchased from Fluka, Sigma-Aldrich, Apollo Scientific, TCI and Acros, buffers and salts of the best grade available from Fluka or Sigma-Aldrich and used as received.
Unless stated otherwise, column chromatography was carried out on silica gel 60 (Fluka, . Analytical TLC was performed on silica gel 60 (Fluka, 0.2 mm). Fluorescence measurements were performed with a FluoroMax-3 spectrofluorometer (Horiba Jobin Yvon GmbH) or a FluoroMax-4 spectrofluorometer (Horiba Scientific) equipped with a stirrer and a temperature controller (25.0 ± 0.1 ºC). Fluorescence spectra were corrected using instrument-supplied correction factors. UV-Vis spectra were recorded on a JASCO V-650 spectrophotometer equipped with a stirrer and a temperature controller (25.0 ± 0.1 ºC) and are reported as maximal absorption wavelength λ in nm (extinction coefficient ε in M -1 cm -1 ). Gel-Permeation Chromatography (GPC)
analyses were performed using a JASCO LC-2000Plus system equipped with quaternary pump 
Polymerization

General procedure for polymerization and purification
The procedures described in ref. S3 were followed to obtain each polymer. Stock solutions of propagator 6 (400 mM in MeOH), initiator 5 (100 mM in MeOH) and terminator (iodoacetamide 7, 500 mM in water) were freshly prepared and fluxed with N 2 gas. Appropriate amounts of propagator were transferred to an Eppendorf tube and dried in vacuo. TEOA buffer (1 M, pH = 7.0) and the solution of initiator were added, yielding the desired final concentration of the reaction mixture (200 mM of propagator and 5 mM of initiator). The sample was kept at 25 °C with vigorous agitation. After the required polymerization time, the reaction mixture was quenched upon addition of the terminator solution (333 mM final concentration of terminator 7). The obtained mixture was purified within a day by Sephadex G-10 gel-filtration resin. After termination, the polymerization mixture was loaded on a column containing 1.0 mL of swollen resin and eluted using bidistilled water. Fractions of 1 drop were collected and tested with analytical injection in GPC to detect polymer presence. The fractions containing the polymer were then collected and the quantification of the polymer was achieved by UV-Vis measurements, using calibration curves based on initiator 5. The polymer concentration of the obtained stock solutions were ranging S9 between 300 and 800 µM. The molecular weight of each polymer was determined by analytical injection in GPC upon conjugation with streptavidin (vide infra), using molecular weight standards for calibration. The obtained stock solutions of the polymers were stored at -20 °C.
Conjugation with streptavidin
Stock solutions of streptavidin 1 (~ 30 µM) and polymer 2 (~ 800 µM) were freshly prepared in water. Stock solutions of fluorescent compound 3, initiator 5 and bioreducible fluorescent compound 13 were freshly prepared in DMSO, with a concentration ranging from 0.5 to 3 mM.
Conjugation with streptavidin was achieved directly mixing the protein stock solution with the desired amount of biotinylated compound solutions. The resulting solution was kept at 25 °C with vigorous agitation for 2.5 h before being used. Substoichiometric amount of biotinylated compounds were used, in order to avoid the presence of unbounded biotinylated compound in solution. The resulting streptavidin adducts were used directly without any further purifications.
Octamer 4: 50.0 µL of streptavidin solution (2 mg/mL) were mixed with 1.75 µL of compound 3
(1.94 mM) and 3.96 µL of polymer 2 (861.3 µM) solutions. The resulting reaction mixture was kept at 25 °C for 2.5 h.
Octamer 8: 50.0 µL of streptavidin solution (2 mg/mL) were mixed with 7.70 µL of polymer 2 (861.3 µM) solution. The resulting reaction mixture was kept at 25 °C for 2.5 h.
Octamer 9: 50.0 µL of streptavidin solution (2 mg/mL) were mixed with 2.38 µL of initiator 5 (2.78 mM) solution. The resulting reaction mixture was kept at 25 °C for 2.5 h.
Octamer 10: 50.0 µL of streptavidin solution (2 mg/mL) were mixed with 3.42 µL of compound 3
(1.94 mM) solution. The resulting reaction mixture was kept at 25 °C for 2.5 h.
Octamer 14: 50.0 µL of streptavidin solution (2 mg/mL) were mixed with 7.38 µL of compound 13 (0.46 mM) and 3.96 µL of polymer 2 (861.3 µM) solutions. The resulting reaction mixture was kept at 25 °C for 2.5 h.
Polymer Characterization
Molecular weight of polymer 2 was determined indirectly upon conjugation with streptavidin.
Analytical injections in GPC, equipped with a Superdex 200 Increase 3.2/300 column having molecular weight cutoff between 10-600 kDa, were performed. Commercial molecular weight S10 standards were used for calibration. After formation of octamer 8, 10 µL of the reaction mixture were analyzed by GPC. The M w of polymer 2 was calculated using equation Eq S1:
Where M w oct 8 is the weight average molecular weight obtained for octamer 8 (streptavidin-polymer 2 adduct) and M w oct 9 is the weight average molecular weight obtained for octamer 9 (streptavidininitiator 5 adduct). The obtained molecular weight for polymer 2 are perfectly in line with previous published results. Table S1 . GPC data for 2, 8 and 9. 
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Confocal microscopy
HeLa Kyoto cells were seeded at 6 × 10 4 cells/well on 35 mm glass-bottomed dishes (MatTek Corporation) and cultured overnight. After removing the medium, the cells were washed twice with PBS and treated with 1 mL of streptavidin adduct solution (500 nM in Leibovitz's medium). The cells were incubated for 1 h at 37 °C, then the media was removed by aspiration. Cells were washed 3 times with PBS and kept in Leibovitz's medium. Distribution of fluorescent compounds was analyzed without fixing using a confocal laser scanning microscope (Leica SP5) equipped with 63× S11 oil immersion objective lens. Ar laser was used as light source (10-15% laser power) with excitation wavelength 488 nm and emission 498 ~ 535 nm for CF-labelled compounds (Leica HyD ™ detector); DPSS laser (5-10% laser power) with excitation 561 nm and emission 571 ~ 650 nm for rhodamine-labelled compounds (Leica HyD ™ detector). During CLSM analysis the samples were kept at 37 °C. 
Flow cytometry
HeLa Kyoto cells were seeded at 1 × 10 5 cells/well in a 6-well plate (BD Falcon) and cultured for 24 h in growing medium. MCF-7 cells were seeded at 6 × 10 5 cells/well in a 6-well plate (BD Falcon) and cultured for 24 h in growing medium. After removing the medium, the cells were washed twice with PBS and treated with 1 mL of desired streptavidin adduct solution (500 nM in S12 Leibovitz's medium). The cells were incubated for 1 h at 37 °C, then the media was removed by aspiration. Cells were washed 3 times with cold PBS before detachment by treatment with 1 mL 0.05% trypsin-EDTA at 37 °C for 10 min. The cells were collected and pelleted by centrifugation at 1400 × g for 2 min at 4 °C. The supernatant was removed and the cells were washed twice with cold PBS (500 µL). The cells were re-suspended in 500 µL PBS containing 1 µL/mL Sytox Red and 0.02% EDTA. Fluorescent signals in cells were detected by laser excitation at 488 nm (detection at 525±40 nm for CF derivatives and 620±30 nm for rhodamine derivatives) and 635 nm (detection at 669±20 nm, at least 10000 events of live cells were collected) on a Beckman Coulter Gallios cytometer. Cells staining positive for Sytox Red (SR) were excluded from analysis. 
S14
6. NMR spectra Figure S4 . 1 H NMR, 13 C NMR and DEPT spectra of 3 (isomer 1) in CD 3 OD. Figure S5 . 1 H NMR, 13 C NMR and DEPT spectra of 17 in CDCl 3 /CD 3 OD. Figure S6 . 1 H NMR, 13 C NMR and DEPT spectra of 18 in CD 3 OD (mixture of epimers). Figure S7 . 1 H NMR, 13 C NMR and DEPT spectra of 5 in CD 3 OD (mixture of epimers). Figure S8 . 1 H NMR, 13 C NMR and DEPT spectra of 13 in CD 3 OD.
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